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Executive Summary 
Background: This project addressed providing parents with education on tummy time in the 
acute care setting. This is based on a gap in the literature on occupational therapy (OT) services 
in the acute care setting.  
Purpose: The purpose of this research project was to conduct a pilot study to examine the 
benefit of educating parents of infants in the acute care setting on providing tummy time as a 
developmental education measure. 
Theoretical Framework: The occupational therapy practice theory, of the Model of Human 
Occupation (MOHO) supports the holistic supporting of families, in their role as a parent, to 
meet the needs of both the infant and the family.  
Methods: This project used a pre-survey to address parents current knowledge of tummy time 
and how often they were using tummy time at home. They were provided with a five-minute 
education session and handout about tummy time. The families completed a post-survey to see if 
the education session was impactful for their tummy time sessions with their infants at home.  
Results: The results show a positive interval increase in the amount of tummy time from the pre-
survey to the post-survey, but does not demonstrate a statistically significant change. 
Conclusions: This was a pilot study that investigated how educating parents in this setting, could 
facilitate the parents adopting these strategies at home. Despite the small sample size, the initial 
results showed that the education session could positively impact the total amount of tummy time 
that the infants were receiving and the developmental changes reported by parents at home. 
Future work should focus on recruiting additional participants to increase the sample size.  
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Section 1: Introduction 
 In 2008, AOTA released their position statement on play, which recognizes the role that 
the occupational therapist (OT) holds as an advocate for developmental play skills.  This position 
reaffirms a professional responsibility to work in alignment with the practice guidelines that 
support OT’s role in providing developmental play education. In order to support educating 
parents on developmental education, this can begin with educating parents on tummy time. 
Tummy time is defined by Russell, Kriel, Joubert, and Goosen (2009) as: “The supervised prone 
positioning of an infant specifically when awake”. Prone play was greatly decreased when the 
American Academy of Pediatrics introduced the back to sleep campaign to reduce the risk of 
sudden infant death syndrome in the 1990s (Pollack & Frohna, 2002). One unexpected outcome 
of this campaign was that parents were not incorporating prone play into their routine. Through 
occupational therapists’ work in creating purposeful interventions for their clients (Trombly, 
1995), OTs can work to provide parent education about tummy time to help facilitate infants in 
improving development (Russell, Kriel, Joubert, & Goosen, 2009).  
Kaiser and Hancock (2003) supported the idea that through teaching parents strategies 
about developmental play, they can be better equipped to perform these tasks at home. With 
learning experiences provided from an expert position, parents can be more confident and 
empowered to play with their infant children when they are discharged home (Kemp & Turnbull, 
2014).  Occupational therapists are key in providing this information and education as they can 
truly focus on the holistic nature of each individual.  Based on their training, OTs can better 
personalize their treatments and anticipate how to grade the activity than can other professionals 
(Persch, Braveman & Metzler, 2013). 
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Problem Statement 
Families are not receiving developmental play education, specifically on tummy time, 
while their infant is admitted in the acute care setting, and therefore their infant may not be 
achieving appropriate development milestones. 
Purpose  
The purpose of this research project was to conduct a pilot study to examine the benefit 
of educating parents of infants in the acute care setting on providing tummy time as a 
developmental education measure.  
Project Objective 
The objective of the study was to examine if providing developmental information on 
tummy time to parents of infants in the acute care setting increases their awareness and follow 
through of play with their infant child. The benefits of providing developmental play education 
in this setting were examined utilizing a pre and post education survey. Focusing on 
implementing evidence-based research in the acute care setting can help address a gap in the 
literature. Including developmental play education regarding tummy time in acute care OT 
treatment plans may encourage the family to initiate play tasks in prone with their infant when 
they discharge to their home. 
Theoretical Framework 
Providing developmental play information can enhance occupation-based practice in 
pediatric therapy assessments and interventions, as emphasized by research of Estes and Pierce 
(2012).  The occupational therapy practice theory, of the Model of Human Occupation (MOHO) 
supports the holistic supporting of families, in their role as a parent, to meet the needs of both the 
infant and the family. Utilizing occupational therapy theory and creating a role for integrating 
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evidence-based-practice helps support occupational therapy practice in the acute care pediatric 
setting.   
Significance and Summary of Study 
This project is significant because it is based on personal and professional interest from 
working in this setting. Based on professional experience in this practice setting, families are 
typically discharged prior to receiving developmental education, which could be beneficial for 
their children. Creating an opportunity to provide developmental education to parents on tummy 
time, could address the need identified by the hospital staff in a needs assessment survey in 2018, 
conducted by this researcher. The families who have infants in the acute care setting require 
support while they are admitted to the hospital and after they discharge to their home. Through 
providing appropriate developmental education, families can learn how to play with their infant 
children and give their infant an opportunity to meet developmental milestones.  
Teaching tummy time programs to parents serves a need for providing developmental 
education that encourages prone play with their infant children. This may improve their impact 
on their infant’s ability to achieve developmental milestones.  Additionally, the importance of 
educating parents about developmental play in the acute care setting is needed, to improve the 
child’s outcomes while hospitalized (Li, Chung, Ho, & Kwok, 2016). Engaging the whole 
family, especially focusing on parent-child dyads, can improve the parents’ implementation of 
providing opportunities for their child to perform tummy time at home. This project serves a 
special population of families, specifically those families of infants aged birth to six months that 
are admitted to the acute care setting. These families may benefit from additional support to 
achieve the goal of creating impactful play with their infant children.  The American 
Occupational Therapy Association has provided best practice guidelines for tummy time, 
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including provision of recommendations for daily tummy time for infants (Pumerantz & Zachry, 
2018).  With these professional guidelines, occupational therapists can be a key specialist to 
address this need.    
This capstone project aimed to address a gap in the literature with respect to how 
occupational therapists can provide developmental play education for parents with infants in the 
acute care setting. To narrow the focus of this project, the research focused on educating parents 
on tummy time and follow up to see if this education was effective or not in encouraging parents 
to provide this type of play for their infant children. As an inclusive profession, occupational 
therapy maximizes health, well-being, and quality of life for all people, populations, and 
communities through effective solutions that facilitate participation in everyday living. 
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Section 2: Review of Literature 
Definitions 
 Tummy Time.  “The supervised prone positioning of an infant specifically when awake” 
(Russell, Kriel, Joubert, & Goosen, 2009). 
 Back to Sleep Campaign. “In 1992, the American Academy of Pediatrics (AAP) issued 
a recommendation that “healthy term infants” be placed on their backs (supine) to sleep and to 
avoid the prone sleeping position. This Back to Sleep campaign has been credited with 
reduced SIDS incidence during the 1990s” (Pollack & Frohna, 2002).  
 Prone to Play Campaign. The “Prone to Play” campaign began in 2001 with the goal of 
introducing prone play in the absence of prone sleeping patterns to encourage appropriate motor 
development (Kuo, Liao, Chen, Hsieh, & Hwang, 2008). 
Decrease in prone play occurred as infants were placed on their back to sleep. The 
American Academy of Pediatrics introduced the “Back to Sleep Campaign” in April 1992, 
encouraging back and side sleeping with the intention to protect infants from sudden infant death 
syndrome or SIDS. This was a huge change in how parents would allow their infants to sleep, 
and it began to have notable physical changes in the head shapes of different infants because it 
limited the amount of time infants spent on their bellies (Turk, McCarthy, Thorne, & Wisoff, 
1996). Graham (2006) states that: “normal brain growth combined with a constant supine 
postnatal resting position, can result in progressive cranial widening with occipital flattening” (p. 
119). Parents were missing that not performing tummy time was affecting their child’s 
development through only focusing on their position at rest, and not focusing on the child’s 
position during alert times. Decreased tummy time has been shown to have skeletal deficits from 
poor positioning, which could cause positional plagiocephaly; muscular system deficits, which 
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could cause increased tightness leading to asymmetrical positioning increasing chances of 
torticollis; and behavioral organization, which could affect the infant’s state regulation as shown 
in research by Waitzman (2007).  Zachry even writes about her experience with patients who did 
not perform Tummy Time in a New York Times article, stating that many students she had seen 
for poor handwriting had poor shoulder girdle strength, and had also not performed tummy time 
as infants (Klass, 2018).  
Importance of providing education to parents. Teaching tummy time programs to 
parents of infants serves a need to provide developmental education for children.  Koren, Reece, 
and Kahn- D’Angelo (2010) identify that parents need educational support for implementing 
appropriate tummy time and sleep positioning to encourage adequate growth and development of 
infants. Families are in need of education that truly gives a more holistic picture of the positional 
needs of their child, without putting their child at risk for SIDS or developmental delays (Miller, 
Johnson, Duggan, & Behm, 2011). In a study by Mildred, Bead, Dallwitz, and Unwin (1995), the 
authors examine whether the change in the position in which the parent laid their child to sleep 
affected their positioning for play. They found that 26% of parents never placed their child in 
prone (p. 499).  
The “Prone to Play” campaign began in 2001 with the goal of introducing prone play in 
the absence of prone sleeping patterns to encourage appropriate motor development (Kuo, Liao, 
Chen, Hsieh, & Hwang, 2008). The objective was to allow parents to have more understanding 
of prone play, allow engagement in developmental tasks, and prevent flat facial or cranial 
features (Zachry & Kitzmann, 2011). The American Occupational Therapy Association now 
recommends that infants receive between 40-60 minutes of prone play daily (Pumerantz & 
Zachry, 2018).  
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 Tummy time positioning to encourage achievement of developmental milestones. 
Placing infants in prone has great benefits in encouraging developmental sequences of play, 
including progressing towards motor milestones of rolling, crawling, pulling up, and walking. 
Infants who primarily are placed in supine only do not develop head and neck extension patterns 
as quickly as those that are placed prone for play. Crawling and pulling to stand are two key 
areas that require extension against gravity to complete the movement (Russell, Kriel, Joubert, & 
Goosen, 2009). Additionally, through tummy time or prone play, infants decrease their risk of 
plagiocephaly as they are moving their head and neck muscles against gravity, instead of 
maintaining a supine position (Waitzman, 2007). As Graham (2006) discusses that the “Back to 
Sleep” initiative is very important for safe sleep, so is having parents place their child prone 
when they are awake and supervised to “encourage full range of neck rotation” (p.120).  
Providing development education to families is an important element of 
occupational therapy practice. Salls, Silverman, and Gatty (2002) additionally discuss how 
important it is that parents understand how to position their infants both for play and for safe 
sleep to encourage appropriate growth. Parents need to be provided with education on the 
benefits and costs of not placing their infant prone towards achieving development milestones. 
Parents can also be taught how their infant might react negatively to tummy time, i.e., crying 
(Kadey & Roane, 2012). Before they get to this point the parents can be provided with education 
about how to read their infant’s stress cues to know when they are ready to play and to know 
when they have missed these stress cues (Hotelling, 2004). There is an importance in helping 
parents feel supported and confident in their parenting journey with a task that can be so 
developmentally supportive. Zachry and Kitzmann (2011) even suggest “an optimal time to 
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educate caregivers on the importance of tummy time would be before the parent and infant leave 
the hospital” (p. 104).  
There is not an extensive amount of research about providing developmental education in 
the acute care hospital setting. Therapists have a unique opportunity to work with families to 
support their educational needs.  The therapist can work to engage the whole family, with a focus 
on the parent-child relationship, to provide parents support and increase parent’s implementation 
of education provided at discharge.  Enhancing developmental play teaching can provide 
occupation- based practice in our pediatric therapy assessments and interventions, as emphasized 
by research by Estes and Pierce (2012).   
Fisher (2012) discusses the importance of focusing on occupation when creating 
intervention plans and documenting this progress.  In the pediatric population, it is important that 
children have an element of their lives that is focused on play. The authors, as representatives of 
their organization, recognize the essential importance to learning that is required through 
development of functional play skills.  These authors acknowledge the challenges of the variety 
of functional play skills between different age groups and the necessity to change the complexity 
of purposeful play skills to address the appropriate developmental needs of the population being 
served. Individualizing the unique needs of each client through understanding a variety of play 
skills, improves the holistic nature of intervention planning.   
Enhancing play skills addresses improving physical, social, emotional, and cognitive 
development. Through educating and providing opportunities for play, the whole family has an 
opportunity to be engaged in the task and allows the parents to drive play with their children. Li, 
Chung, Ho, and Kwok (2016) even recognized that through integrating play into the hospital 
environment, patients and families had an improved overall hospital experience with better 
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outcomes.  By encouraging implementation of occupation-based treatments of play in an 
inpatient setting, parents and their children can have improved overall satisfaction (Nielson, 
2011). This is a good opportunity to ensure holistic care for parents of young infants while in the 
hospital setting.  
Research by Kaiser and Hancock (2003) supports that through teaching parents strategies 
about developmental play, they can be better equipped to perform these tasks at home. By 
providing learning experiences from an expert position, parents can be confident and empowered 
to play with their children at discharge (Kemp & Turnbull, 2014).  Occupational therapists are 
key in providing this information as they truly focus on the holistic nature of the client.  Based 
on their training, OTs can better individualize their treatments and anticipate how to grade the 
activity than can other professionals (Persch, Braveman & Metzler, 2013). The best way to 
appropriately provide these interventions for clients, is to produce further evidence to support OT 
assessments and interventions, as discussed by Bennett and Bennett (2000).  Occupational 
therapists need to work to grow and add to the existing research and address gaps in the literature 
to address the changing needs of their communities. This project identifies a need at a 
midwestern children’s hospital during a time of growth.  The objective would be to provide 
parents with the right tools and knowledge to support developmental health and well-being for 
their children, as outlined by the Healthy People Topics and Objectives for Early and Middle 
Childhood; EMC-1 (Healthy People 2020, 2017).     
Summary of the Literature 
Establishing a program to support individuals to adapt and thrive with a new infant 
creates opportunities to support communities both small and large (American Occupational 
Therapy Association, 2017).  Occupational therapy is a very diverse profession, but the core 
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values of serving the community is ever present in holistic care. Examining the effectiveness of 
providing developmental education (tummy-time) in the acute setting provides an opportunity to 
initiate the practice of providing developmental handouts, in this study on tummy time, in a short 
session to capture education opportunities before families discharge from the hospital.  
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Section 3: Methods 
Design 
 This pilot study looked at the effectiveness of providing education to the parents of 
infants in the acute care setting. A small sample size was obtained to address if providing 
developmental education to parents would be effective. Tummy time was selected for the pilot 
study to isolate one aspect of developmental education. The purpose of the capstone project is to 
evaluate the effects of providing parents with developmental education in order to determine if it 
improved their implementation of play practices at discharge. 
Setting 
The acute care setting was chosen, as there is limited research in this setting on the 
effects of developmental play education. This project addressed a gap in the literature. The 
project took place at a midwestern children’s hospital based on the needs assessment completed 
through staff surveys.  
 This project was significant as this hospital was partnering with other children’s hospitals 
to expand the services provided and meet the diverse needs of this patient population. This can 
be best met with providing evidence-based interventions. 
Participant Recruitment 
The inclusion criteria for this study was parents or caregivers, aged 18- 65 years old, for 
infants birth to six months old who were hospitalized in a pediatric acute care setting and who 
had received an occupational therapy consult, and consented to receiving information in the 
study through participation.  Participants were excluded if they did not voluntarily choose to 
participate or if the participant’s child had a medical condition that prevents their ability to 
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participate in tummy time play. The average age of the parent receiving education was 23.8 years 
old, with a range of 19-27.  
Project Methods 
The parents were provided with a consent form as to whether they would like to 
participate in an educational session. This study focused on parents/caregivers ages 18 to 65 who 
were able to provide consent. The primary investigator was responsible for gaining informed 
consent from participants. Participants received verbal and written information with description 
that their participation in this research project was completely voluntary. Consent was 
documented on signed, individual consent forms for each participant. The education occurred 
during an occupational therapy session for their infant, aged zero to six months. The intervention 
consisted of education provided to families and did not directly involve interaction with the 
patient. Any demonstrations were performed using a doll.  
Phase 1 data collection. Prospective participants were identified after their infant had 
been referred for inpatient occupational therapy services. The parents were provided with a 
consent form as to whether they would like to participate in an educational session. Participants 
received verbal and written information with a description that their participation in this research 
project is completely voluntary. Consent was documented on signed, individual consent forms 
for each participant. 
Once families consented to participate in the research study, one family member was 
asked to fill out a pre-survey (see Appendix A) to assess their knowledge about tummy time. The 
parent/caregiver was provided with a written, pictorial, and verbal instruction sheet about 
developmental play (See Appendix C). The Principle Investigator (PI) demonstrated the 
information on the handout using a doll and not on the infant. There was additional time 
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provided for questions and demonstration from the parent. The whole process took 
approximately 15 minutes.  
Phase 2 Data Collection. The parent/caregiver who filled out the form provided contact 
information to fill out a post-survey two weeks after they had been provided with education 
about tummy time. The Co-Primary Investigator (Co- PI) was responsible for conducting the 
post education survey. This post survey took approximately five minutes to complete. Medical 
records only indicated therapeutic interventions provided. Pre and post survey results are not part 
of the medical record. The participants were families of patients that the PI would normally 
interact with in the course of her normal responsibilities. Occupational therapists routinely give 
tummy time education as part of the standard of care for infants age birth to six months. 
However, tummy time tasks performed specifically for this study were demonstrated on a doll. 
Data Analysis 
By encouraging implementation of occupation-based treatments of play while the infant 
is an inpatient, parents and their children will have improved overall satisfaction (Nielson, 2011). 
The outcome measures were the results of a survey completed, and provision of a home exercise 
program guideline provided by acute care occupational therapists. 
The data collected was through a survey (please see Appendix A) provided to the parents 
prior to the tummy time education. The subjects were contacted two weeks following their 
education session and to complete follow-up questions via e-mail or a phone call based on the 
choice they designate, to complete the post-survey (please see Appendix B). The survey 
responses indicated if there had been an improvement in quantity and quality of tummy time 
before and after the implementation of the tummy time education. The goal was to show how the 
intervention impacted the parent’s behavior. This was based on the parent’s pre-survey 
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information detailing their current implementation of tummy time and the typical time allotted to 
prone play.  
Through yes/no survey questions, parents had the opportunity to indicate whether they had 
an increase in knowledge of tummy time; an increase in the tummy time they are doing at home; 
an increase in the child’s endurance; and an increase in developmental changes.  
The frequency and duration of tummy time were examined to see if there was an interval 
shift toward an increase in the time parents were performing tummy time to provide a descriptive 
change from the pre-survey to post survey. Questions 5,6,7 were addressed to look at the mean 
and standard deviation for each question to assess change. Additionally a non-parametric test, the 
Wilcoxon signed paired test was performed to assess for any statistical significance between the 
pre and post survey. The parents/caregivers were also asked for the total time they are 
performing tummy time in both the pre and post survey.  
Ethical Considerations 
Ethical considerations included ensuring participants were guarded against any potential 
risks. IRB approval obtained for this study on 2/13/ 2019 at the University of Kentucky and on 
03/04/2019 through Eastern Kentucky University. Participants were asked if they have any pre-
existing physical conditions or current complicated procedures that would prevent participation 
in the study. If so, their participation would be immediately terminated. Additionally, to address 
any psychological risks, family members were encouraged to use the tummy time handout as a 
supplemental tool to their current playtime routine. The risks for this study were minimal in that 
the benefits of tummy time for infants, exceeded potential risks for families that would be 
providing care. There was no more risk to the parent than they would normally have in playing 
with their child. There was a minimal incentive to participate in the study. The participant 
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received a $5 Starbucks gift card at the time of consent to participate in the study, regardless if 
they elected to participate or not.  The incentive was of a small and non-cash value, thereby not 
providing undue pressure to participate. If at any time the participant chose to end their 
participation, they still received the full amount of the gift card. There was no cost to the families 
to participate in the study. 
 Participant recruitment began following IRB approval for this study, received on 2/13/ 
2019 from the University of Kentucky and following additional IRB approval from Eastern 
Kentucky University, received on 03/04/2019. Each participant was contacted by the PI who was 
provided a pre-survey and a one time 15 minute question and answer session. The study 
collected data for 3 months. Two weeks after participants have been educated, they were 
contacted by phone or e-mail, per their selection for follow up questions by Co- PI. The Co-PI 
completed data compilation after all post-survey information had been collected, then analyzed 
the data to examine the increase in duration and frequency in parents report of tummy time as a 
result from receiving education while an inpatient. A full timeline for completion of this project 
can be found in Table 1. 
Table 1. Capstone Project Timeline 
Capstone Project Timeline  
Dates (2019) Project Task Items 
March 4th Participants begin to be recruited 
March 4th through July 3rd  Participants complete their pre-survey, education 
session, and are contacted for follow–up to 
complete post-survey. 
July 4th Survey response collection closed at this time.  
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July 5th -23rd  Data Analysis 
July 10th-July 23rd Write-up of Capstone report 
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Section 4: Results and Discussion 
Results 
 The pre-survey was distributed to four potential participants with four individuals 
responding. The post-survey was conducted two weeks after the educational material was 
distributed, and the three of the four individuals responded, resulting a 75% response rate. Given 
the small sample size this study is best interpreted as a pilot study. Data is presented in the 
following tables and figures.  
Demographics 
Table 2 shows a breakdown of the participant demographics. The average age of the parent 
receiving education was 23.8 years old, with a range of 19-27. The number of children in the 
families was a 50-50 split with half of the participants having a single child in the household and 
half having two. The age range of the children who participated in tummy time ranged from 
three months to six months. This was based on the youngest child’s ages reported on the survey.  
All four of the study participants were familiar with tummy time, and had tried multiple 
approaches. This intuitively makes sense given that some of the participating families already 
had older children. All four participants reported doing tummy time on the caregiver’s chest, and 
other common themes were using a pillow or on the floor/playmat. Given the acute care setting 
where participants were found, several participants cited health or injury related as the limiting 
factor related to preforming regular tummy time.  
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Table 2. Participant Demographics 
Parental Age in years Range: 19-27, Mean: 23.8 
Number of children Range: 1-2 Mean: 1.5 
Child age in months (based on youngest child) Range: 3-6 Mean: 3.9 
Heard of tummy time 4-yes 0-no 
Tried multiple approaches 4-yes 0-no 
Biggest limitation to completing regular tummy 
time 
 
Injury –1 
Health -1 
Cries-1 
N/A-1 
Current tummy time approaches used 
Pillows, 
floor/playmat, on 
parent’s chest 
 
Results of Responses for Survey Question 5— Frequency of Tummy Time 
Question 5 of the pre and post survey asked participants: “How many times per day are you 
doing tummy time with your child?” Participants had the option to select 0-2x per day,  3-5x per 
day, 6-8x per day, 9-11x per day, 12-15x per day, and the final option stating: my child does not 
do tummy time. The response frequency for the number of tummy time session per day for both 
the pre and post survey can be seen in Figure 1. All other options on the survey questionnaire are 
not shown on the figure as they did not receive any responses. 
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Figure 1: Frequency of tummy time session pre and post education (Survey question 5) 
 
For the pre-survey, the 0-2x per day response had the highest frequency with two responses. 
The pre-survey 3-5x per day category had a single response, as did 6-8x per day category. The 
total sample size for the pre-survey was 4 (n). In the post survey, there were no responses in the 
0-2x per day category. The 3-5x per day category increased to a frequency of two, making it the 
most common selection on the post survey. The 6-8x per day category remained unchanged with 
one response. The post-survey had one fewer respondent, resulting in a sample size of three. 
Assuming tummy time was occurring at a frequency equal to the mid-point of each category  (i.e. 
for 0-2x per day, on average, tummy time was occurring once per day), respondents to the pre-
survey indicated they were performing tummy-time an average of 3.25x per day. The post-
survey indicates an average of 5x per day with a median of 3-5x per day. This demonstrates an 
interval increase in frequency from the pre and post survey results. 
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Results of Responses for Survey Question 6—Duration of Tummy Time 
Figure 2 shows a summary of responses to survey question 6 of the pre and post survey, which 
asked participants: “How long is your child’s average tummy time session?” Participants had the 
option to select 0-2 minutes,  3-5 minutes, 6-10 minutes, 11- 15 minutes, > 16 minutes, and the 
final option stating: my child does not do tummy time. Again, the sample size for the pre and 
post survey are four and three, respectively.  
 
Figure 2: Duration of tummy time session pre and post education (Survey question 6) 
 
As indicated by Figure 2, the length of time parents allowed for one session of tummy 
time increased after the education seminar. Prior to the seminar parents, more parents had short 
tummy time sessions (indicated by the blue bars). The change in height of the orange bars 
indicates that following education in tummy time, parents increased the amount of time their 
child spent in prone. The uneven number of responses to the pre and post survey make this figure 
difficult to interpret, but the biggest thing to note is that at least one participant moved into the 
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greater than 16 minutes group. The use of central tendency is not indicated for measurement of 
change due to different interval sizes and a small sample size. This figure does show an increase 
in minutes, as reported in frequency, of tummy time from the pre survey to post survey.  
Results of Responses for Survey Question 7—Total Tummy Time 
Question 7 on the pre and post survey asked participants: “What is the total amount (on 
average) of tummy time your child completes each day?” This survey response was the one that 
can most readily be quantified. The results are shown on an individual level in  Figure 3 and 
aggregated based by pre and post survey in Figure 4. 
 
Figure 3:Cumulative daily tummy time pre and post education, separated by participant 
(Survey question 7) 
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Figure 4: Mean cumulative daily tummy time pre and post education,  error bars represent ± 
one standard deviation (n=4 pre education, n=3 post-education) (Survey question 7) 
 
Figure 3 demonstrates the increase in the cumulative tummy time per day on an 
individual level. Of the respondents, all indicated an increase in total tummy time. This increase 
ranged from between 122% and 1100%, with the largest increase being 55 minutes. The average 
length increased by an average of 30.3 minutes per day. This indicates that there was a visible 
change from the total amount of time for each tummy time session. 
Figure 4 shows the pre and post survey cumulative tummy time on an aggregated basis, 
and the error bars represent ± one standard deviation. The average cumulative tummy time per 
day prior to receiving education was 5.5 minutes, with a standard deviation of 2.5 minutes. Post 
education, the cumulative length of tummy time was 36.7 minutes per day with a standard 
deviation of 20.8 minutes. This indicates that there was a change in the total amount of reported 
time, however this does not demonstrate statistical significance. This could be partly due to the 
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small sample size, large amounts of variability in the size of the increase, or attrition with the 
respondents, as only three out of four participants responded to the study.   
Non-Parametric Testing 
Due to the nature of the small sample size, in this pilot study, additional non- parametric tests 
were considered. With the paired samples of the pre and post survey, the Wilcoxon signed- rank 
test was utilized, using SPSS software (Version 25, IBM Inc, Armonk, NY)  to analyze the data. 
As three out of four participants responded, only the three who completed the pre and post 
survey could be considered for the data set.  This analyzed whether the mean ranks differ.  The 
null hypothesis would be that the median of differences between the pre survey and post survey 
equal zero. The test performed using SPSS looked at related samples of the Wilcoxon Signed 
Rank Test with a significance of .109, asymptomatic differences displayed. With a significance 
level of .05, the decision is made to not reject the null hypothesis.  A Wilcoxon signed- ranks test 
indicated that the post-survey ranks were not statistically significantly higher than the pre-test 
ranks Z= -1.604, p>.109. A summary of the statistical output from SPSS can be seen in Figure 5.  
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Figure 5: Non- parametric results from Question 7 of survey responses using the Wilcoxon 
Signed (paired) ranks test 
  The parents’ responses demonstrated some positive feedback for the importance of 
occupational therapist roles in providing education in the acute care setting. A summary of these 
responses is shown in Table 3. The biggest impact shown in the responses seems to be directly 
related to the impact of the education session on the tummy time sessions for the individual 
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families. Although not all the families indicated an increase in tummy time knowledge, all 
families responded that there was an increase in the tummy time performed at home. All 
responded that their child’s endurance had increased. Finally all respondents noted 
developmental changes as well. The interview responses demonstrate how the families saw 
change in addition to the numeric increase as well.  
Table 3 Post Survey Yes/No Responses  
Did the handout and education enhance your 
tummy time knowledge 
Yes-2 
No-1 
Have you increased the amount of tummy time you 
are doing at home? 
Yes-3 
No-0 
Has your child’s endurance increased? Yes-3 No--0 
Have you noticed any developmental changes Yes-3 No-0 
 
Discussion  
An increase in tummy time performed. Although all participants indicated that they 
had heard of tummy time prior to participating in the study, all responding participants indicated 
an interval shift change in the frequency and duration of tummy time performed. This 
information was gathered two weeks after the initial education session. The results of the pre and 
post survey indicate that families were receptive to education sessions about developmental play, 
specifically tummy time, in the acute care setting.  
 Developmental changes. All responding participants indicated “yes” when asked if they 
had noted any developmental changes. One parent reported that they were noticing their child 
reaching for more toys. Another parent reported that when they placed their child on their belly, 
that they would try to crawl.  
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 Next steps for the project. In an age with an increase in social media and different forms 
of communication, it is important to be able to provide parents education in the least restrictive 
environment. One family indicated that one education session was enough. Another family 
indicated that they would prefer to be contacted via e-mail. Lastly, one family indicated they 
would prefer further education sessions via a Facebook Live Video.  
 Learner’s Reactions. Reviewing this sample of participants is encouraging that this is in 
an area of occupational therapy education that needs to be explored. Parents responded positively 
to the education sessions and all respondents indicated some learning from the education session. 
As a pilot study, this was an excellent opportunity to examine if this was an area that would 
benefit from further research. The gap in the literature indicates that there is a need for 
occupational therapists to provide further evidence-based support in acute care occupational 
therapy, especially with the pediatric population. This pilot study is encouraging in that families, 
even in a small sample size, found a benefit to the developmental education sessions.   
Limitations 
There were many limitations to this study. One of the most important limitation is the time of 
sampling. During the winter months, acute care hospitals tend to have a higher census of infants 
aged birth to six months. The IRB for this study was not approved until March, 2019. Because of 
this timeline, there was a limited available population to recruit for this study.  
Because of the limited sample size, it makes it challenging to perform standardized 
testing. With the small sample size, even non-parametric testing is limited. Although the total 
amount of tummy time increased, and there was some interval shift in session time and session 
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frequency between pre and post responses for this study, the frequency changes are reflective of 
a small population.  
Future Implications  
The intent of this study was to demonstrate the importance of providing developmental 
education to parents in the acute care setting. The hope is that this pilot study is a launch point 
for other researchers to seek to provide further research in this area. As there is limited research 
about pediatric intervention for occupational therapy in the acute care setting. Occupational 
therapists can recognize this now identified gap in the literature, and work to produce further 
evidence-based research to support the position of the occupational therapist in the pediatric 
acute care setting.  The hope is that future researchers will be able to use this pilot study to 
further assess the effectiveness of providing parent education on tummy time in the acute care 
setting, to analyze if there is a statistically significant difference if education is provided.  
Summary 
 Encouraging tummy time is an important area where occupational therapists can provide 
education in the acute care setting. This was a pilot study that investigated how educating parents 
in this setting, could facilitate the parents adopting these strategies at home. Despite the small 
sample size, the initial results showed that the education session could positively impact the total 
amount of tummy time that the infants were receiving and the developmental changes reported 
by parents at home.  
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Appendix A 
Parent perception of Tummy Time (Pre-Survey) 
1. What is your age? __________________________________________________ 
2. How many children do you have? ___________________________________________ 
3. What are your children’s ages? ______________________________________________ 
4. Have you heard of tummy time before? Yes or No 
*If  “Yes”, please go on to question #5 
*If “No”, please go on to question #10 
5. How many times per day are you doing tummy time with your child? 
a. 0-2x per day 
b. 3-5x per day 
c. 6-8x per day 
d. 9-11x per day 
e. 12-15x per day 
f. My child does not do tummy time. 
6. How long is your child’s average tummy time session? 
a. 0-2 minutes 
b. 3-5 minutes 
c. 6-10 minutes 
d. 11-15 minutes  
e. >16 minutes 
f. My child does not do tummy time. 
7. What is the total amount (on average) of tummy time your child completes each day? ______ 
8. Have you tried different ways of using tummy time? ☐Yes  ☐No 
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9. What is the biggest limitation to having your child complete tummy time regularly? 
a. Time 
b. Understanding how to perform tummy time 
c. Schedule 
d. My child cries during tummy time 
e. Other (please describe) _____________________________________________ 
10. If yes, what is your child’s favorite thing to do? 
a. Play on the floor 
b. Play in their bouncy seat 
c. Play with toys while they are on their belly 
d. My child does not have preferred play 
e. Other (please describe) _____________________________________________ 
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Appendix B 
Parent understanding of Tummy Time (Post-Handout Education) 
 
1. Did the handout and education you received enhance your knowledge of tummy time?     
     ☐Yes  ☐No 
2. Have you increased the amount of tummy time you are doing at home? ☐Yes  ☐No 
3. How many times per day are you doing tummy time with your child? 
a. 0-2x per day 
b. 3-5x per day 
c. 6-8x per day 
d. 9-11x per day 
e. 12-15x per day 
f. My child does not do tummy time. 
4. How long is your child’s average tummy time session? 
a. 0-2 minutes 
b. 3-5 minutes 
c. 6-10 minutes 
d. 11-15 minutes  
e. >16 minutes 
f. My child does not do tummy time. 
5. What is the total amount (on average) of tummy time your child completes each day? ______ 
6. What is the biggest limitation to performing tummy time? 
a. Time 
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b. Understanding how to perform tummy time 
c. Schedule 
d. My child cries during tummy time 
e. Other (please describe) _________________________________________________ 
7. How would you like to receive further information about tummy time? 
a. E-mail 
b. Facebook Live Video 
c. Letter Handout in the Mail 
d. I would not like to receive any more information 
e. Other (please describe) ___________________________________________ 
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